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Challenges for engineering teams

Talent
Shortages
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Engineering skills gsp
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Expertise
bottlenecks
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Engineering
tasks for agents

Which Al-level for which task?

Autonomy Mult-agent
System
‘Illlli.
Al Agent

©

Rule-based Al-enhanced

workflow workflow
S0 24
Rule-based Task fuzzyness Human-like

Useful for
multiple teams

Ve

High frequency
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For deeper insights,
watch our previous
webinar

use cases for agents

https://www.synera.io/webinar/ai-agents-
in-engineering-identifying-high-value-
use-cases
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Building an FE Analysis Agent

g Carl, CAD engineer

I've created a new iteration of my part
design. Please analyze it according to
the specification sheet I'm attaching.

G suspension_arm.catprt ﬂ specifications.pdf

@ FE Analysis Agent

I've completed the analysis successfully.
Here is a summary of the results:

» Passed load steps: 1, 3and 4
* Failed load steps: 2

* The maximum displacement of 5
mm is surpassed by 1.3 mm

Please find the summarized regas 4
attached.

Cl report.ppt
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Your FE Analysis Agent

FE analysis experts are often a bottleneck
in design processes

1CAD :1FE

2 CAD:1FE
Don't know

4 CAD :1FE

Source: Webinar ,Automating FEA tasks"”, August 2024
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Your FE Analysis Agent

FE analysis experts are often a bottleneck In fully human teams, FE feedback can take
in design processes longer than the next CAD iteration
1CAD : 1FE
CAD V4
2 CAD: 1FE —
Don't know : CADV3
Design A Too late!
Maturity
CAD V2
.
CAD V1
4 CAD:1FE

Time

Source: Webinar ,Automating FEA tasks"”, August 2024
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Your FE Analysis Agent
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Tasks

« Understand requirements docs

« Create and run the analysis setup

* Interpret and summarize results

% Carl, CAD engineer

I've created a new iteration of my part
design. Please analyze it according to
the specification sheet I'm attaching.

ﬂ suspension_arm.catprt ﬂ specifications.pdf

@ FE Analysis Agent

I've completed the analysis successfully.
Here is a summary of the results:

* Passed load steps: 1, 3 and 4
* Failed load steps: 2

* The maximum displacement of 5
mm is surpassed by 1.3 mm

Please find the summarized reg
attached.

(] report.ppt
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Parts of an agent
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Parts of an agent

- Large language model Request = %

« Communication

« Reasoning :
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Parts of an agent

« Large language model Request = %

« Communication

« Reasoning :

e |nstructions
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Parts of an agent

« Large language model

« Communication

« Reasoning :

e |nstructions

« Memory
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Parts of an agent

Large language model
« Communication

« Reasoning

Instructions

Memory

Engineering tools

- Manipulate engineering data and
retrieve results




(

\ 4

/
\

ay

Synera

7

&

Large language models

18



@ Synera

Large language

model =

* Types of models

« Modality: Just text vs.
Images, video, mesh...

* Intelligence:
Conversation vs.
reasoning

Multi tool calling

« GPT 41
« Gemini 2.0 Flash

Analyze FE result
images

- GPT 4o
e Claude 3.5 Sonnet

v

Intelligence

Write a report

e Llama 4
« GPT4
e Claude 3.5 Sonnet

Modality

Classification of
geometries

« GPT 4o
« Gemini 2.5 Pro
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Prompt & instructions

Responsibilities
Goal
Rules and boundaries

Role description

Responsibilities

You are an Al agent that helps a user understand,
perform and interpret FEA analysis. When a user
provides an input or query, analyze the full problem
first, and then plan and execute all necessary tool calls.

Goal

Your goal is to act as an FEA engineer by calling the
right tools.

Rules

Always explain, interpret the output from a tool call. Do
not try to assume yourself.

Role

This agent is responsible for FEA analysis, including
requirements understanding and reporting back a
summary.
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Tools ~ M

 LLMs work well with tools that use

)

text-based data

ok &

“Please summarize the
latest conversations
with Ram from Synera”

“Sure, going through m

your inbox now..."
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Tools 2 W& A
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“Please set up an FE
model from this CAD
geometry and load
specifications”

 LLMs work well with tools that use
text-based data

« They don't understand engineering
data or contexts

MA \///'s‘

“Uh... what?”

30
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A rule-based workflow

TOO'S m exposes certain

functionality and

defined inputs and
outputs

LLMs work well with tools that use N

text-based data \J

They don’t understand engineering | - | o

data or contexts - j A

To enable interaction with | |

engineering data, a middle layer is
necessary
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You are an Al agent that helps
a user understand, perform
and interpret FEA analysis.
When a user provides an inp...

Your goal is to act as a FEA
engineer, and by calling the

right tools

Nwaysexplah.itho
output from a tool call. Do not
try t o assume yourself.
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Summary

34

|dentify repetitive tasks with a low-to-medium
requirement for creativity or ingenuity

Select a model suited for the intended purpose of
the agent

Instruct the model with goals & responsibilities

Create tool workflows that break down the
complexity of engineering software and make it
digestible for an LLM
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Q&A
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Agents as engineering
productivity boosters

https://www.synera.io/webinar/ai-agents-
in-engineering

Learn more about
Synera’s Al Agents

for engineering

ldentifying high value
use cases for agents
https://www.synera.io/webinar/ai-agents-

in-engineering-identifying-high-value-
use-cases
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